Placental growth factor provides a novel local angiogenic therapy for ischemic cardiomyopathy.
Heart failure occurs predominantly due to coronary artery disease and may be amenable to novel revascularization therapies. This study evaluated the effects of placental growth factor (PlGF), a potent angiogenic agent, in a rat model of ischemic cardiomyopathy. Wistar rats underwent high proximal ligation of the left anterior descending coronary artery and direct injection of PlGF (n = 10) or saline as a control (n = 10) into the myocardium bordering the ischemic area. After 2 weeks, the following parameters were evaluated: ventricular function with an aortic flow probe and a pressure/volume conductance catheter, left ventricular (LV) geometry by histology, and angiogenesis by immunofluorescence. PlGF animals had increased angiogenesis compared to controls (22.8 +/- 3.5 vs. 12.4 +/- 3.2 endothelial cells/high-powered field, p < 0.03). PlGF animals had less ventricular cavity dilation (LV diameter 8.4 +/- 0.2 vs. 9.2 +/- 0.2 mm, p < 0.03) and increased border zone wall thickness (1.85 +/- 0.1 vs. 1.38 +/- 0.2 mm, p < 0.03). PlGF animals had improved cardiac function as measured by maximum LV pressure (95.7 +/- 4 vs. 73.7 +/- 2 mmHg, p = 0.001), maximum dP/dt (4206 +/- 362 vs. 2978 +/- 236 mmHg/sec, p = 0.007), and ejection fraction (25.7 +/- 2 vs. 18.6 +/- 1%, p = 0.02). Intramyocardial delivery of PlGF following a large myocardial infarction enhanced border zone angiogenesis, attenuated adverse ventricular remodeling, and preserved cardiac function. This therapy may be useful as an adjunct or alternative to standard revascularization techniques in patients with ischemic heart failure.